IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Application for Letters Patent 



TITLE: PLUG ATTACHING MECHANISM 



INVENTOR (S) 



ATSUSHI KANEDA 

RYOTA MATSUMOTO 
TOSHIHIKO FUJII 



PLUG ATTACHING MECHANISM 



BACKGROUND OF THE INVENTION 
Field of the Invention: 

The present invention relates to a plug attaching 
mechanism suitable for use in hanging from the user's neck 
portable audio equipment or similar that reproduces, for 
example, audio signals using earphones. 
Description of the Related Art: 

In order to hang from the user's neck portable audio 
equipment that reproduces audio signals using earphones, a 
mechanism shown in a patent document 1 has conventionally 
been proposed . 

[Patent document 1] 

Japanese Published Patent Application No. 2002-16995 
However, when the mechanism of the Patent document 1 
is used to hang portable audio equipment from the user's 
neck, as shown in FIG. 1, the portable audio equipment is 
bound and fixed with the code 5 provided at the end of the 
hanging means (neck strap) 1 and the plug 6 is inserted 
into the jack of the portable audio equipment. As a result, 
there remain such disadvantages that the mechanism is 
comparatively complicated for use and unfriendly to the 
user . 

In light of the above, the present invention has an 
object to provide a mechanism, with which portable audio 
equipment outputting audio signals is hung from the user's 
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neck in a comparatively simple construction with user- 
friendliness . 

SUMMERY OF THE INVENTION 
A plug attaching mechanism according to the present 
invention includes a plug shell provided with a connecting 
terminal, which is fixed through a sleeve formed of an 
elastic member to the inside of a plug cover in cylindrical 
shape; and on the side of the connection terminal of the 
plug cover a projecting portion is integrally provided, 
where an engaging groove that engages with an engaging 
piece provided on the jack side is formed. 

According to the present invention, only by engaging 
the engaging piece on the jack side with the engaging 
groove of the projecting portion of the plug cover, a 
portable audio equipment, for example, can be secured and 
fixed to this plug cover and also the connection terminal 
of the plug can be inserted into the jack to be connected, 
thereby improving the usability with a simple construction. 
BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a diagram provided to explain a related 

art ; 

FIG. 2 is an exploded perspective view showing a 
relevant part of an embodiment of a plug attaching 
mechanism according to the present invention; 

FIG. 3 is an exploded perspective view showing a 
relevant part of an embodiment of the plug attaching 
mechanism according to the present invention; 



2 



FIG. 4 is a perspective view showing a relevant part 
of an embodiment of the plug attaching mechanism according 
to the present invention; 

FIG. 5 is a constitutional view of an embodiment of 
the plug attaching mechanism according to the present 
invention ; 

FIG. 6 is a perspective view showing an example of 
the attached state of the plug attaching mechanism 
according to the present invention; 

FIG. 7 is a diagram provided to explain the present 
invention ; 

FIG. 8 is a perspective view showing an example of a 
state in which an embodiment of the plug attaching 
mechanism according to the present invention is being used; 

FIG. 9 is a diagram showing an example of a state in 
which an embodiment of the plug attaching mechanism 
according to the present invention is being used; and 

FIGS. 10A and 10B are diagrams provided to explain an 
example of a neck strap. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 
Hereinafter, an embodiment of a plug attaching 
mechanism according to the present invention will be 
explained referring to accompanied drawings. 

As shown in FIGS. 8, 9, and 10 , in this embodiment a 
portable audio equipment 17 outputting audio signals is 
hung from the user's neck to be used, and a code 13 of 
earphones 12 is fixed to a neck strap 10 and the portable 
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audio equipment 17 is attached to a plug portion provided 
at the end of the code 13 of earphones 12. 

In FIGS. 8, 9, and 10, numeral 10a denotes a band 
member formed of synthetic resin having elasticity, such 
as elastomer, plastic or the like. The length of the band 
member 10a is selected to be a length approximately around 
the user's neck and in the vicinity of the central part of 
the band member 10a is band-shaped. 

At the both ends of the band member 10a, there are 
provided thin portions 11 receiving the code 13 of the 
earphones 12, as shown in FIG. 10A. The length of the thin 
portion 11 is made a little shorter than the 
circumferential length of the code 13, and when the thin 
portion 11 is folded with holding the code 13, the code 13 
is secured by the thin portion 11 and with friction the 
code 13 is prevented from slipping off the thin portion 11. 

At the respective free end sides of the thin portions 
11 of the band member 10a, a pipe portion 14 having a slit 
14a is provided. The pipe portions 14 are integrally formed 
with the band member 10a. In this case, the slit 14a is 
formed on the side opposite to the side of the pipe portion 
14 connecting to the thin portion 11. 

Further, on the opposite side to the free end side of 
the thin portion 11, an axis portion 15 engaging with the 
pipe portion 14 formed with the slit 14a is provided. The 
axis portion 15 has a columnar shape, so that rigidity 
thereof is larger than the thin portion 11 and the pipe 
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portion 14. The thin portion 11, pipe portion 14, and axis 
portion 15 are integrally formed with the band member 10 
using synthetic resin. 

Here, when the pipe portion 14 is folded at the thin 
portion 11 and predetermined force is applied thereto, by 
means of the slit 14a the axis portion 15 is engaged with 
the pipe portion 14 which embraces and secures the axis 
portion 15. In this embodiment, as shown in FIG. 10B, the 
code 13 of the earphones 12 is received by the thin portion 

11, and the pipe portion 14 is folded at the thin portion 
11 to be engaged with the axis portion 15. 

By means of a plug attaching mechanism according to 
this embodiment, a plug provided at the end, where the 
right and left codes 13, 13 of the right and left earphones 

12, 12 are united, is connected to a jack of the portable 
audio equipment 17 which is comparatively light in weight 
and small-sized, and the portable audio equipment 17 is 
fixed and secured. 

Hereinafter, the plug attaching mechanism according 
to the embodiment of the present invention is explained 
referring to FIGS. 2 through 7. 

In FIGS. 2 through 7, numeral 16 denotes a plug cover 
formed of comparatively hard synthetic resin such as ABS 
resin or the like in a cylindrical shape, through which a 
plug of earphones 12 formed of a connecting terminal 20 and 
a plug shell 21 penetrates; and one side of the cylindrical 
plug cover 16, that is, the side of earphones 12 is 
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narrowed toward the end thereof, so that the plug is 
prevented from being disengaged from the one side of the 
plug cover 16, when the later described sleeve 22 is 
wrapped around the plug shell 21 of the plug. 

As shown in FIGS. 2 and 3, the sleeve 22 formed of an 
elastic member such as rubber, elastomer, or the like is 
wrapped around the plug shell 21 of the plug; and as shown 
in FIG. 3, the sleeve 22 is wrapped around- the plug shell 
21 of the plug and then the plug shell 21 is pushed into 
the plug cover 16, thereby securing and fixing the plug, as 
shown in FIG. 4. 

Further, as shown in FIG. 4, two projecting portions 
23, 23 are integrally provided at positions opposing to 
each other on the connecting terminal 20 side of the plug 
of the plug cover 16 which secures the plug to be fixed; 
and the projecting portions 23, 23 can be inserted into 
concave portions 24a and 24b formed at symmetric positions 
on an attachment plate 24 in a disc- shape fixed to. the 
outside of a jack of the portable audio equipment 17, as 
shown in FIG. 5. Also, as shown in FIG. 5, on the inside of 
the respective projecting portions 23, 23 there is formed 
an L-shaped engagement groove 2 6 which engages with an 
engaging piece 25 respectively provided in the concave 
portions 24a and 24b of the disc-shaped attachment plate 24. 

In FIG. 5, numeral 27 denotes a jack hole constituting 
the jack provided at the center of the disc-shaped 
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attachment plate 24, into which the connecting terminal 20 
of the plug is inserted. 

Further, in this embodiment, the sleeve 22 is made to 
project by a predetermined length from the connecting 
terminal 20 side of the plug cover 16, when the plug shell 
21 of the plug is wrapped with the sleeve 22 and fixed to 
the inside of the plug cover 16; and with elasticity of the 
projected portion of the sleeve 22 the engaging pieces 25 
provided in the attachment plate 24 on the jack side are 
secured and fixed to the L-shaped engaging grooves 26 of 
the projecting portions 23, 23 of the plug cover 16. 

In this case, the connecting terminal 20 of the plug 
fixed to the inside of the plug cover 16 is inserted into 
the jack hole 27, and the projecting portions 23, 23. are 
inserted into the concave portions 24a, 24b of the 
attachment plate 24, such that the engaging pieces 25 
provided on the attachment plate 24 of the jack side come 
along the L-shaped engaging grooves 2 6 formed at the 
projecting portions 23 of the plug cover 16. Then, as shown 
in FIGS. 5 and 6, when turned along the L-shaped engaging 
grooves 26 in the direction indicated by an arrow, the 
engaging pieces 25 and engaging grooves 2 6 are engaged to 
connect the connecting terminal 20 to the jack of the 
portable audio equipment 17 and also the portable audio 
equipment 17 is held and secured with the plug cover 16. 

Since the plug attaching mechanism according to the 
embodiment of the present invention is constructed as 
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described above, when by means of the plug attaching 
mechanism according to the embodiment the portable audio 
equipment 17 is held and secured, as shown in FIG. 8, to 
the plug portion of the earphones 12, 12, the codes 13, 13 
of which are fixed to the neck strap 10 and the connecting 
terminal 20 of the plug is inserted into the jack of the 
portable audio equipment 17, the plug formed of the 
connecting terminal 20 of the earphones 12, 12 and the plug 
shell 21 first penetrates through the inside of the plug 
cover 16 in cylindrical shape, as shown in FIG. 7. 

Next, as shown in FIGS. 2 and 3, the sleeve 22 formed 
of an elastic member is wrapped around the plug shell 21 of 
the plug, and then, as shown in FIG. 4, the plug in which 
the sleeve 22 is wrapped around the plug shell 21 is pushed 
into the plug cover 16 to secure the plug to the inside of 
the plug cover 16. 

Then, as shown in FIG. 5, the connecting terminal 20 
fixed to the inside of the plug cover 16 is inserted into 
the jack hole 27, and the projecting portions 23, 23 of the 
plug cover 16 are inserted into the concave portions 24a, 
24a of the disc-shaped attachment plate 24 which is fixed 
to the outside of the jack of the portable audio equipment 
17, such that the engaging pieces 25, 25 provided at the 
concave portions 24a and 24b of the attachment plate 24 
come along the L-shaped engaging groove 26, 26 formed on 
the projecting portions 23, 23. 



8 



Thereafter, as shown in FIGS. 5 and 6, when turned in 
the direction indicated by the arrow such that the engaging 
pieces 25, 25 of the attachment plate 24 come along the L- 
shaped engaging grooves 26, 26 of the projecting portion 23, 
23, the engaging pieces 25, 25 and the engaging groove 26, 
26 are engaged to connect the connecting terminal 20 to the 
jack of the portable audio equipment 17 and to hold and 
secure the portable audio equipment 17 to the plug cover 16. 

In this embodiment, since the sleeve 22 is made to 
project by a predetermined length from the side of the 
connecting terminal 20 of the plug cover 16, by means of 
the elasticity of the projected portion of the sleeve 22 
the engaging pieces 25, 25 and the engaging grooves 26, 26 
can further be held and secured firmly. 

As described above, according to this embodiment, with 
a simplified construction in which the engaging pieces 25, 
25 on the jack side are engaged with the engaging grooves 
26, 26 provided at the projecting portions 23, 23 of the 
plug cover 16, the portable audio equipment 17 can be held 
and secured to the plug cover 16; and the connecting 
terminal 20 of the plug can be connected to the jack of the 
portable audio equipment 17 to improve the usability. 

Moreover, the present invention is not limited to the 
above described embodiment and various modifications may be 
employed without departing from the gist thereof. 

Having described preferred embodiments of the 
invention with reference to the accompanying drawings, it 
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is to be understood that the invention is not limited to 
those precise embodiments and that various changes and 
modifications could be effected therein by one skilled in 
the art without departing from the spirit or scope of the 
invention as defined in the appended claims. 
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